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The field of invasion biology has grown exponentially 
since the publication of Charles Elton’s seminal book ‘The 
ecology of invasions by plants and animals’ (Elton 1958). 
This reflects both increasing rates of biological invasions 
across multiple regions and ecosystems (Simberloff et al. 
2013) and the recognition that these invasions pose grave 
threats to natural systems (Vilà et al. 2010) and can have 
serious social and economic implications (Colautti et al. 
2006; Reaser et al. 2007). As such, the systematic study of 
invasion ecology has become an important multidisciplinary 
subfield of ecology in its own right (Heger et al. 2013).
As a result of the proliferation of invasion literature, 
combined with the emotive and often subjective interpret-
ation of the associated terminology, a variety of terms 
have been applied to common invasion biology concepts 
(Colautti and MacIsaac 2004; Falk-Petersen et al. 2006). 
Inconsistent application of these terms and concepts has 
led to confusion in defining the nature of biological invasions 
(Shrader-Frechette 2001; Blackburn et al. 2011), and has 
retarded progress in invasion biology (Davis and Thompson 
2000). This is primarily because the unclear use of termi- 
nol ogy hampers comparisons of invasion patterns and 
processes across different regions and taxa (Blackburn et 
al. 2011). Importantly, such confusion can also impede the 
flow of information from researchers to policy-makers and 
managers, who rely on clearly and consistently expressed 
data from the scientific literature to inform regulatory 
frameworks and management actions (Bullock et al. 1997; 
Occhipinti-Ambrogi and Galil 2004).
Invasion biology in South Africa is not immune to such 
problems. An increased focus on biological invasions in 
the past 30 years has seen a proliferation of publications 
on the topic, and, in recognition of the threat posed by 
invasive species, South African environmental legislation 
has developed alongside the science. Through the National 
Environmental Management: Biodiversity Act (NEMBA), 
Act No. 10 of 2004 (RSA 2004), our legislative framework 
seeks to prevent future invasions, and to manage current 
invasions to minimise their negative impacts. Nonetheless, 
the inconsistent use of terminology among different 
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research papers, as well as between the scientific literature 
at large and legal instruments, can be challenging for those 
charged with implementing legislative requirements. 
Blackburn et al. (2011) proposed a theoretical framework 
aimed at providing a single conceptual model that could 
be used across different taxa and environments to consoli-
date the range of concepts, terms and definitions found 
in invasion biology literature. Among other things the 
framework provides terminology and enables classification 
of populations at various stages in the invasion process, i.e. 
during transport, introduction, establishment and spread. 
While often applied to individual species (e.g. Jones et al. 
2013; Weyl and Coetzee 2014) this framework has also 
been interpreted for taxonomic groups (e.g. freshwater fish 
[Ellender and Weyl 2014] and trees [Wilson et al. 2014]).
To streamline the dissemination of information about the 
arrival, spread and impacts of marine alien species along 
the South African coast, our aims here are to: (1) quantify 
the current usage of terminology describing marine 
invasions in South Africa; (2) propose standard terminology 
for use in the field that aligns with international practice; 
(3) interpret within the marine context the unified framework 
proposed by Blackburn et al. (2011) for biological invasions; 
and (4) use this as a transparent way to apply the standard-
ised terms to an updated list of marine alien and invasive 
species present in the country. 
Material and methods
Use of terminology to date 
To examine the terminology used in the literature, we 
searched for all papers that have been published on alien 
marine species in South Africa. We sourced papers from 
our personal databases, Internet searches (using Google 
Scholar and Web of Science) and by cross-checking the 
references used in published papers.
Development of standard terms and a marine 
interpretation of the Blackburn et al. (2011) framework
Through a review of works considering the use of terminol- 
ogy in invasion biology published over the past 15 years 
(Richardson et al. 2000; Colautti and MacIsaac 2004; 
Occhipinti-Ambrogi and Galil 2004; Falk-Petersen et 
al. 2006; Ricciardi and Cohen 2007; Valéry et al. 2008; 
Wilson et al. 2009; Blackburn et al. 2011; Richardson et al. 
2011), standard terms and definitions applicable to marine 
invasions were developed. The Blackburn et al. (2011) 
framework was then interpreted in the context of marine 
invasions, in order to develop a transparent way of applying 
the standardised terms to an updated list of marine alien 
species for South Africa. We then applied these standard-
ised terms to each of the known species and established 
the confidence levels of these categorisations following 
Blackburn et al. (2014). 
Results
Use of terminology to date
Our searches returned 79 papers that were published on 
marine alien species in South Africa in the peer-reviewed 
literature between 1990 and 2014 (Appendix S1, available 
online). In total, 12 terms were used to define the status of 
these alien and invasive species. The most commonly used 
terms were invasive and alien, appearing in 75% and 48% 
of papers, respectively. These were followed by the term 
introduced, which was used in 44% of papers. Although 47 
papers provided a definition for at least one such term used, 
91% of these papers did not define all terms they used. 
Notably, no papers made any reference to the legal defini-
tions of alien and invasive species as per South African 
legislation. These are as follows: alien – ‘species that are 
not indigenous or indigenous species that are translocated 
or are intended to be translocated outside their natural distri-
bution range in nature’; invasive – ‘species whose establish-
ment and spread outside of their natural distribution range, 
threaten ecosystems, habitats or other species or have a 
demonstrable potential to threaten ecosystems, habitats or 
other species, or may result in economic or environmental 
harm or harm to human health’ (RSA 2004: 12). Of the 
seven papers that proposed management action, only one 
contained any reference to defining the terms used. 
Development of standard terms and a marine interpre­
tation of the Blackburn et al. (2011) framework
A review of the international literature considering invasion 
terminology revealed considerable consistency in the defini-
tion of alien species. However, the defining characteristics 
applied to invasive species have changed through time. 
Notably, since 2008 there has been a movement away 
from defining invasive species in terms of impact. Rather, 
it has been suggested that spread within the non-native 
range should be used to characterise invasiveness (Wilson 
et al. 2009; Blackburn et al. 2011; Richardson et al. 2011). 
This approach has also been taken up in the mainstream 
invasion biology literature (e.g. Lamarque et al. 2012; 
Wilson et al. 2014). Following this guidance, we propose a 
reformed set of definitions for application in South African 
marine science (Table 1). The relationship between these 
definitions and associated terms is depicted in Figure 1. 
The unified framework of Blackburn et al. (2011) provides 
for categorisation of populations at different stages in the 
invasion process. By interpreting this scheme in terms of 
marine invasions and providing guidance on the information 
required to place species within each category (Table 2), 
we provide a transparent tool for applying the standard-
ised definitions to an updated list of marine alien species 
for South Africa (Appendices 1, 2). The list presented by 
Mead et al. (2011) was updated by removing four species: 
the polychaete Hydroides elegans, which was reassigned 
as cryptogenic (Çinar 2013), the oyster Ostrea edulis 
and the urchin Tetrapygus niger, which were removed 
from the list following a resurvey of the mariculture dams 
where they were previously recorded and which showed 
that these populations no longer exist (Mabin et al. 
2015), and the dune plant Ammophila arenaria (because 
this group is covered in terrestrial lists). In addition, six 
species were added to the list: the barnacle Austrominius 
modestus (Sandison 1950), the amphipod Ericthonius 
difformis (Peters et al. 2014), the crab Pinnixa occiden-
talis (Clark and Griffiths 2012), the polychaete Polydora cf. 
websteri (Simon 2015), and the red algae Asparagopsis 
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also two name changes from the list produced by Mead 
et al. (2011). Firstly, the polychaete Neanthes succinea 
has been referred to the genus Alitta (Read and Glasby 
2015) and secondly the hydrozoan Moerisia maeotica is 
an unaccepted name that has been referred to the genus 
Odessia (Schuchert 2015). 
Application of the proposed definitions resulted in the 
recognition of 36 alien and 53 invasive species. For 24 of 
the 36 alien species, self-sustaining populations have not 
been recorded, whereas 10 species are considered to be 
naturalised (i.e. they support self-sustaining populations but 
remain confined to their sites of introduction; category C3 
under Blackburn et al. 2011). Two species, the crab Xantho 
incisus and the polychaete P. cf. websteri, are known only 
from land-based mariculture facilities that do not institute 
explicit quarantine measures (i.e. category B2 under 
Blackburn et al. 2011).
Discussion
As is the case within the international biological invasion 
literature (Colautti and MacIsaac 2004; Hodges 2008), 
publications dealing with South African marine invasions 
have been plagued with confusion between terms and 
with ambiguities among definitions used. Our survey of 79 
papers published between 1990 and 2014 shows utilisation 
of a wide range of terms that are poorly defined, if at all. 
Notably, these ambiguities are evident even in papers that 
Term Definition Synonyms 
Alien Species whose presence in a region is attributable to human actions that 
enabled them to overcome fundamental biogeographical barriers  
(i.e. human-mediated extra-range dispersal)
Introduced, non-indigenous, non-native, 
exotic
Naturalised Alien species that have self-replacing populations over several 
generations outside of captivity or culture, but that have not spread from 
their point of introduction
Invasive Alien species that have self-replacing populations over several 
generations and that have spread from their point of introduction
Extralimital Species whose native range falls within the political boundaries of a 
country, but whose presence in another part of the same country is 
attributable to human transport across fundamental biogeographical 
barriers
Cryptogenic Species of unknown origin 
Native Species within the limits of their native range Indigenous
Table 1: Proposed definitions
NaturalisedInvasive
No
A species transported outside its 
natural range via human activities
A species transported across 
political boundaries
An established alien species that 
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A Not transported beyond limits 
of native range.
Not introduced – No evidence that 
the species has been translocated 
(accidentally or intentionally) from its 
native range or that it has arrived in 
a novel range
No import permits or records 
of presence in the country of 
interest
Not introduced
B1 Individuals transported beyond 
limits of native range, and in 
captivity or quarantine (i.e. 
individuals provided with 
conditions suitable for them, 
but explicit measures of 
containment are in place)
Aliens in contained facilities – 
Introductions mainly intentional 
and include aquarium importations 
and target species in land-based 
mariculture operations. Unintentional 
introductions to land-based facilities 
are also included here. Explicit 
quarantine measures are in place 
Import permits and/or 
presence in aquariums, 
aquarium shops, home 
aquaria or land-based 
mariculture facilities
Alien 
B2 Individuals transported beyond 
limits of native range, and 
in cultivation (i.e. individuals 
provided with conditions 
suitable for them but explicit 
measures to prevent 
dispersal are limited at best)
Aliens in potentially open facilities 
– Introductions either intentional 
or inadvertent, but containment of 
these species is not secure. Species 
in aquaria or mariculture facilities 
where wastewater is returned to the 
sea untreated are included here due 
to lack of containment of gametes
Presence in any form of 
aquaria or land-based 
mariculture facility where 
untreated water is returned 
to the sea
Alien
B3 Individuals transported beyond 
limits of native range, and 
directly released into novel 
environment
Aliens introduced into the marine 
environment – Intentional 
introductions: individuals released 
outside of aquariums (commercial 
or home aquaria) or mariculture 
facilities operating directly in the 
sea. Unintentional introductions: 
species introduced directly into 
the ocean via ballast water, hull 
fouling, mariculture operations or 
aquaria discharges. Regardless of 
the source of introduction, species 
in this category are unable to form 
self-sustaining populations. Due to 
practical difficulties in distinguishing 
between Blackburn categories B3–
C2 when individuals are detected in 
the marine environment, these have 
been combined
Intentional introductions: 
mariculture permits for 
farming in the marine 
environment. Unintentional 
introductions: very difficult to 
record such species because 
by definition they don’t 
persist. A once-off record 
should not be used to place 
a species in this category. 
Rather follow-up surveys 
are required to confirm 
that the population is not 
self-sustaining
Alien
C0 Individuals released into the 
wild (i.e. outside of captivity 
or cultivation) in location 
where introduced, but 
incapable of surviving for a 
significant period
C1 Individuals surviving in the wild 
(i.e. outside of captivity or 
cultivation) in location where 
introduced, no reproduction
C2 Individuals surviving in the wild 
in location where introduced, 
reproduction occurring, and 
population not self-sustaining
C3 Individuals surviving in the wild 
in location where introduced, 
reproduction occurring, and 
population self-sustaining
Naturalised – Individuals supporting 
self-sustaining populations. These 
populations can occur in natural or 
artificial (e.g. harbours or marinas) 
habitats
Repeat surveys are required to 
document the self-sustaining 
nature of the population and 
the absence of spread
Naturalised
D1 Self-sustaining population 
in the wild, with individuals 
surviving a significant 
distance from the original 
point of introduction
Invasive – Such species support 
self-sustaining populations with 
individuals demonstrating dispersal 
from the source population. In 
marine systems, it can be difficult 
to tell the difference between 
numerous sites of primary 
introduction vs secondary spread. 
Such difficulties are likely to be 
encountered when species are 
constrained to harbours
Evidence of a self-sustaining 
population and spread from 
the point of introduction 
Invasive 
D2 Self-sustaining population 
in the wild, with individuals 
surviving and reproducing a 
significant distance from the 
original point of introduction
E Fully invasive species, with 
individuals dispersing, 
surviving and reproducing at 
multiple sites across a greater 
or lesser spectrum of habitats 
and extent of occurrence
Table 2: Categorisation scheme for invasive species proposed by Blackburn et al. (2011) and an interpretation of this for marine invasions. 
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make reference to management options and practices. This 
highlights the disconnect in information transfer between 
researchers (who are not always precise in their use of 
terminology) and managers of invasive species (who apply 
strict legal definitions), a problem that could impede the 
practical application of the scientific body of work by conser-
vation managers on the ground.
Management actions by authorities are generally 
regulated by legislation. In the South African context, that 
regulatory framework is provided for by NEMBA (RSA 
2004). Although the definitions of alien and extralimital 
species align between the scientific literature and this legal 
tool, the definitions of invasive species differ considerably 
in some cases. The differences primarily reflect the focus of 
the Act on the negative impacts of invasive species on the 
economy, environment, and/or human health. By contrast, 
the scientific literature either focuses on geographic 
spread, or ecological impact defining such species, or in 
many cases simply does not define what is meant by this 
term at all. This misalignment of definitions is particularly 
challenging for those in management positions, who must 
use the scientific literature as the basis upon which to make 
decisions required to implement NEMBA. For example, 
decisions about which species to list under the Act and 
which species to prioritise for control actions are required by 
law, but in reality are based on literature that uses disparate 
definitions. 
While the answer to this dilemma might appear to be to 
align the science with the law, this approach is problematic. 
From a scientific perspective this would be detrimental, as 
it would guide South Africa away from mainstream invasion 
biology, reducing the value of local work in the global 
context. Additionally, this approach would not account 
for the fact that defining invasive species based on their 
impact is inherently flawed. Firstly, impact is not linked 
with any ecological or evolutionary process, rendering it 
subjective in nature and reflective only of societal values 
(Colautti and Richardson 2009), which indeed may not be 
uniform across all sectors of society (e.g. ecologists and 
reserve managers vs subsistence fishers). Secondly, it can 
be argued that by its mere presence in a system, an alien 
species has impacts, for example by changing diversity, 
adding biomass, or competing with existing species for 
resources such as space, food or oxygen (Thomas 2013). 
Thirdly, measuring ecological impacts is often logistically 
and experimentally difficult, being dependent on extensive 
data and typified by large stochasticity, uncertainty 
and non-linearity (Wilson et al. 2014). Such logistical 
constraints can be particularly pertinent in developing 
countries like South Africa, where research effort is often 
constrained by limited availability of both financial and 
human resources. In contrast, using geographic spread 
to define invasive species is non-contentious; there is no 
theoretical ambiguity about the definition of spread and it is 
objective in nature. 
While the need to follow scientific best practice with 
regard to definitions is undeniable, the need of managers 
to have access to information on impacts of alien species 
should not be forgotten. Besides answering the legal 
imperative to manage species that have negative impacts, 
managers prioritise responses to incursions based on the 
relative impacts associated with the species in question 
(Blackburn et al. 2014). It is important to note that such 
impacts can result from alien, naturalised, invasive and 
even extralimital species (Figure 1). As such, besides 
providing clear definitions for the terms they use, 
researchers should quantify explicitly the impacts of alien 
species whenever possible. Such quantification should 
take into account not only the magnitude of changes 
induced by invasions but also the value of these changes 
(i.e. beneficial or negative) to society (Jeschke et al. 2014). 
This will support managers and their data requirements, 
and is particularly needed in South Africa where impacts 
have been assessed for only 16% of alien marine species 
(Alexander et al. 2016). 
When applying the proposed definitions to an updated 
list of alien species it is evident that much work remains 
to be done in this field. Most notably, research is required 
to confirm the status of at least 11 listed species. The 
majority of these have been recorded only once, or not in 
the past 25 years. It is interesting that, to date, no extralim-
ital species have been recorded along our coast. While 
the translocation of species within the political borders of 
a country is not always considered with the same serious-
ness as the introduction of alien species (and is much more 
difficult to control as no borders are crossed), it is important 
to note that such translocations can take place over large 
distances and across biogeographical boundaries/natural 
boundaries to dispersal and can be ecologically damaging, 
as evidenced by translocations of various freshwater fishes 
into the Western Cape (Ellender and Weyl 2014).
Although this study presents the most up-to-date list 
of marine alien species for South Africa, it is important to 
acknowledge the limitations of this listing. Firstly, uncertainty 
is inherent in all lists of alien species stemming from 
insufficient knowledge or measurement error (epistemic 
uncertainty) and/or context dependence and vagueness 
(linguistic uncertainty) (McGeoch et al. 2012). Whereas 
these sources of uncertainty have been minimised, 
wherever possible, they are inherent in the historical works 
that document the occurrence of many of the listed species 
and the lack of information available on others. To reflect 
this uncertainty and improve the value of the list for manage-
ment agencies, we have provided a measure of confidence 
for each listing (Appendix 1). Secondly, this list is limited 
to those species that have been recorded in the wild or in 
mariculture facilities and does not include those species 
present in aquariums or inland mariculture facilities, or those 
imported by pet traders (i.e. categories B1 and B2 under 
Blackburn et al. 2011). 
Considering the above, it is clear that there is a need 
for a reformed and standardised set of definitions in 
South African marine invasion biology. By interrogating 
the literature and following international best practice, 
we have developed such terminology and encourage 
future researchers to consistently follow these definitions. 
Importantly, through the Blackburn et al. (2011) framework, 
these terms can be applied to listings of alien species in 
a transparent way. Such listings are provided here for 
known marine alien species and the framework can readily 
be used to categorise additional species as these are 
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Taxon Status Confidence Comment Relevant literature
PROTOCTISTA     
 Mirofolliculina limnoriae Alien, in the marine 
environment
M Allocation made in the absence 
of follow-up surveys. May be 
naturalised as it has been suggested 
that it has persisted for many years
Mead et al. (2011)
DINOFLAGELLATA     
 Alexandrium minutum Alien, in the marine 
environment
M Recorded only once in 2003 in Table 
Bay Harbour
Mead et al. (2011)
 Alexandrium tamarense-
complex
Alien, in the marine 
environment
M Multiple records but it is unclear 
if this group persists or has had 
multiple introductions
Mead et al. (2011)
 Dinophysis acuminata Alien, in the marine 
environment
M Multiple records but it is unclear 
if this group persists or has had 
multiple introductions
Mead et al. (2011)
PORIFERA     
 Suberites ficus Invasive H Reported from rocky substrata 
in Elands Bay and St Helena 
Bay. These are unlikely points 
of introduction, so the species is 
taken as having spread
Samaai and Gibbons (2005)
CNIDARIA     
Anthozoa    
 Metridium senile Alien, in the marine 
environment
M No reasonable link between the two 
records in the literature to suggest 
spread. Allocation made in the 
absence of follow-up surveys 
Mead et al. (2011)
 Sagartia ornata Naturalised M Self-sustaining population in 
Langebaan Lagoon. Genetic 
confirmation of species 
identification required
Robinson and Swart (2015)
Hydrozoa    
 Coryne eximia Invasive H Occurrence on rocky shores taken 
as an indication of spread 
Mead et al. (2011)
 Gonothyraea loveni Alien, in the marine 
environment
M Only known from Table Bay Harbour 
and not noted post 1975
Mead et al. (2011)
 Laomedea calceolifera Alien, in the marine 
environment
M Only known from Table Bay Harbour 
and not noted post 1978
Mead et al. (2011)
 Odessia maeotica Invasive L Recorded in various East Coast 
lakes but no records post 1975. 
Surveys are needed to confirm that 
this species still persists
Mead et al. (2011)
 Obelia bidentata Naturalised L Genetic studies to confirm the 
identity of populations outside of 
harbours is required to confirm 
spread 
Mead et al. (2011)
 Obelia dichotoma Naturalised L Genetic studies to confirm the 
identity of populations outside of 
harbours is required to confirm 
spread
Mead et al. (2011)
 Obelia geniculata Naturalised L Genetic studies to confirm the 
identity of populations outside of 
harbours is required to confirm 
spread
Mead et al. (2011)
 Pachycordyle navis Alien, in the marine 
environment
M Only recorded once in 1958. 
Follow-up survey needed
Mead et al. (2011)
 Pennaria disticha Invasive L Allocation based on occurrence 
outside of harbours but no record 
post 1975
Mead et al. (2011)
Appendix 1: Updated list of marine alien and invasive species for South Africa. In the absence of follow-up records, or recent information, 
the most conservative status has been allocated to all species. Our confidence in the allocation of each species is rated as high (H), medium 
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Taxon Status Confidence Comment Relevant literature
 Pinauay larynx Naturalised L Recorded from multiple harbours but 
cannot differentiate between spread 
and multiple sites of introduction 
based on current information. 
Follow-up work needed
Mead et al. (2011)
 Pinauay ralphi Alien, in the marine 
environment
L Recorded in Table Bay and Durban 
harbours but not noted post 1949. 
Follow-up surveys needed
Mead et al. (2011)
ANNELIDA     
Polychaeta    
 Alitta succinea Invasive M No work done post 1967 but 
occurrence in numerous estuaries 
suggests ability to survive and 
spread
Mead et al. (2011)
 Boccardia proboscidea Invasive H Found in natural open-coast habitats David and Simon (2014); CAS 
unpublished data
 Dodecaceria fewkesi Naturalised H Restricted to Table Bay Harbour but 
recorded in multiple surveys
Peters et al. (2014)
 Ficopomatus enigmaticus Invasive H Allocation based on occurrence in 
numerous estuaries and harbours
McQuaid and Griffiths (2014); 
KP unpublished data
 Janua pagenstecheri Alien, in the marine 
environment
H Not recorded post 1975 Mead et al. (2011); B Brooker, 
University of Cape Town, 
unpublished data
 Neodexiospira brasiliensis Invasive H Allocation based on occurrence in 
natural habitats
Mead et al. (2011); B Brooker 
unpublished data
 Simplaria pseudomilitaris Alien, in the marine 
environment
H Not recorded post 1971 Mead et al. (2011)
 Polydora hoplura Invasive H Occurs widely in natural habitats Simon (2011); David and 
Simon (2014)
Polydora cf. websteri Alien, in potentially 
open facility
H Found on farmed Crassostrea gigas 
in Kleinzee, Paternoster, Port 
Elizabeth and Hamburg
Simon (2015); Williams (2015)
CRUSTACEA     
Cirripedia    
Austrominius modestus Alien, in the marine 
environment
H Known only from a single record from 
Table Bay Harbour. Not reported 
post 1950
Sandison (1950)
 Amphibalanus venustus Invasive H Allocation based on occurrence in 
natural habitats
Mead et al. (2011); B Brooker 
unpublished data
 Balanus glandula Invasive H Occurs on the open coast along the 
West Coast and in False Bay
Robinson et al. (2015)
Copepoda    
 Acartia spinicauda Alien, in the marine 
environment
M Multiple records but only from 
harbours. It is not possible to know 
if this species persists or has had 
multiple introductions 
Mead et al. (2011)
Isopoda    
 Dynamene bidentata Invasive H Recorded in Port Elizabeth and Cape 
St Francis harbours
Mead et al. (2011); KP 
unpublished data
 Limnoria quadripunctata Alien, in the marine 
environment
L Not clear if this species is restricted 
to harbours or not. Follow-up 
surveys required 
Mead et al. (2011)
 Limnoria tripunctata Alien, in the marine 
environment
L Not clear if this species is restricted 
to harbours or not. Follow-up 
surveys required 
Mead et al. (2011)
 Paracerceis sculpta Alien, in the marine 
environment
L Not clear if this species is restricted 
to harbours or not. Follow-up 
surveys required 
Mead et al. (2011); KP 
unpublished data
 Sphaeroma serratum Alien, in the marine 
environment
L Not clear if this species has spread 
outside of harbours. Not reported 
post 1956 
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Taxon Status Confidence Comment Relevant literature
 Sphaeroma walkeri Alien, in the marine 
environment
M Recorded outside of harbours but 
not recorded post 1917
Mead et al. (2011)
Amphipoda    
 Apocorophium acutum Naturalised H Only recorded in Durban but by 
multiple studies 
Mead et al. (2011)
 Chelura terebrans Invasive M Not clear if this species is restricted 
to harbours or not. Known from 
all harbours between Langebaan 
and Port Elizabeth indicating likely 
intra-regional spread
Mead et al. (2011)
 Cerapus tubularis Invasive H Widespread Mead et al. (2011)
 Erichthonius brasiliensis Invasive H Widespread Mead et al. (2011)
 Ericthonius difformis Alien, in the marine 
environment
M Only recorded once in Simon’s 
Town Harbour. Follow-up survey 
needed to confirm self-sustaining 
population
Peters et al. (2014)
 Ischyrocerus anguipes Invasive H Widespread Mead et al. (2011)
 Jassa marmorata Naturalised L Not clear if it is restricted to harbours 
or not 
Conlan (1990); Mead et al. 
(2011)
 Jassa morinoi Invasive H Widely spread in harbours and 
natural habitats
Conlan (1990); Mead et al. 
(2011) 
 Jassa slatteryi Invasive H Widely spread in harbours and 
natural habitats
Conlan (1990); Mead et al. 
(2011)
 Monocorophium  
ascherusicum 
Naturalised M Recorded from multiple harbours but 
cannot differentiate between spread 
and multiple sites of introduction 
based on current information 
Mead et al. (2011)
 Orchestia gammarella Invasive H Known from harbours and natural 
habitats
Mead et al. (2011)
 Platorchestia platensis Invasive L Recorded in natural habitat in 
Knysna
Hodgson et al. (2014)
Decapoda    
 Carcinus maenas Invasive H Has spread from Table Bay to Hout 
Bay Harbour
Robinson et al. (2005)
 Pinnixa occidentalis Invasive H Spreading in the Saldanha Bay 
system
Clark and Griffiths (2012)
 Xantho incisus Alien, in potentially 
open facility
M Only a single record from a land- 
based oyster farm 
Haupt et al. (2010)
PYCNOGONIDA     
 Ammothella appendiculata Alien, in the marine 
environment
M Only recorded from a single location 
in 1951
Mead et al. (2011)
INSECTA     
Coleoptera    
 Cafius xantholoma Invasive H Widespread Mead et al. (2011)
MOLLUSCA    
Gastropoda    
 Catriona columbiana Alien, in the marine 
environment
M Only recorded from Table Bay 
Harbour. It is not clear if this 
species still persists
Mead et al. (2011)
 Littorina saxatilis Invasive H Present in Langebaan Lagoon and 
two other estuaries. The presence 
of this species in the Berg River 
Estuary (St Helena Bay) is taken 
as indicative of spread 
Mead et al. (2011)
 Tarebia granifera Invasive H Has spread rapidly in estuaries 
along the northern East Coast 
Miranda et al. (2011)
 Thais blanfordi Invasive H Occurs in natural habitats on the 
East Coast
Mead et al. (2011)
 Thais tissoti Invasive H Occurs in natural habitats on the 
East Coast
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Taxon Status Confidence Comment Relevant literature
Bivalvia    
 Crassostrea gigas Invasive H As recently as 2015 new populations 
of this mariculture target species 
were reported from South Coast 
estuaries 
Keightley et al. (2015)
 Lyrodus pedicellatus Alien, in the marine 
environment
M Only noted from a single location in 
1931 
Mead et al. (2011)
 Mytilus galloprovincialis Invasive H Widespread Robinson et al. (2005)
 Perna viridis Alien, in the marine 
environment
H Known only from one harbour Mead et al. (2011)
 Semimytilus algosus Invasive H Widespread de Greef et al. (2013)
 Teredo navalis Invasive H Reported from numerous locations 
along the coast 
Mead et al. (2011)
BRACHIOPODA     
 Discinisca tenuis Invasive H Recently noted as having spread 
along the West Coast
Peters et al. (2014)
BRYOZOA     
 Bugula dentata Invasive H Occurrence in harbours and natural 
habitat taken as an indication of 
spread 
Florence et al. (2007); Mead 
et al. (2011) 
 Bugula flabellata Invasive H Occurrence in harbours and natural 
habitat taken as an indication of 
spread 
Florence et al. (2007)
 Bugula neritina Invasive H Reported from all areas with a 
harbour 
Florence et al. (2007)
 Conopeum seurati Invasive H Occurrence in Zandvlei Estuary 
taken as an indication of spread
McQuaid and Griffiths (2014)
 Cryptosula pallasiana Invasive H Reported from harbours and 
estuaries along the coast 
Mead et al. (2011)
 Watersipora subtorquata Invasive H Known from the West Coast and 
False Bay 
Florence et al. (2007); Mead 
et al. (2011) 
ECHINODERMATA     
 Ophiactis savignyi Naturalised L Not clear if this species has spread 
outside of harbours
Mead et al. (2011); KP 
unpublished data
CHORDATA     
Ascidiacea    
 Ascidia sydneiensis Invasive H Known from multiple harbours and 
Knysna 
Mead et al. (2011); Rius et al. 
(2014)
 Ascidiella aspersa Invasive H Recorded from multiple harbours as 
well as Knysna 
Mead et al. (2011); Peters et 
al. (2014); Rius et al. (2014)
 Botryllus schlosseri Invasive H Recorded from two harbours but 
cannot differentiate between spread 
and multiple sites of introduction 
based on current information. Has 
not been recorded during marine 
protected area (MPA) surveys 
Mead et al. (2011); Peters et 
al. (2014); Rius et al. (2014)
 Ciona robusta (formerly 
known as C. intestinalis) 
Invasive H Recorded from multiple harbours 
and estuaries. Presently not clear if 
it is restricted to artificial substrata. 
Follow-up work needed
Mead et al. (2011); Rius et al. 
(2014); Brunetti et al. (2015)
 Clavellina lepadiformis Invasive H Recorded from multiple harbours, 
Knysna and Port Alfred. Presently 
not clear if it is restricted to artificial 
substrata 
Mead et al. (2011); Rius et al. 
(2014)
 Cnemidocarpa humilis Invasive H All the way down the West Coast to 
False Bay and in Gansbaai on the 
South Coast
Mead et al. (2011); KP 
unpublished data
 Diplosoma listerianum Invasive H Widespread along the coast Mead et al. (2011)
 Microcosmus squamiger Invasive H Recorded from multiple harbours and 
estuaries, but not recorded in MPA 
surveys by B Brooker (unpublished 
data)
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Styela plicata Invasive H Recorded from multiple harbours 
and Knysna 
Mead et al. (2011); Rius et al. 
(2014)
PISCES
Cyprinus carpio Invasive H Allocation based on presence in 
multiple estuaries
Mead et al. (2011)
RHODOPHYTA     
 Anthithamnionella 
spirographidis 
Invasive H Presence in Kowie Estuary, 
indicative of spread
Mead et al. (2011)
 Asparagopsis armata Invasive H Allocation based on presence in 
natural habitat
Bolton et al. (2011)
 Asparagopsis taxiformis Invasive H Allocation based on presence in 
natural habitat
Bolton et al. (2011)
 Schimmelmania elegans Alien, in the marine 
environment
H Only found in the Two Oceans 
Aquarium, Cape Town, and Table 
Bay Harbour. Not recorded since 
De Clerck et al. (2002)
CHLOROPHYTA     
 Cladophora prolifera Invasive H Allocation based on presence in 
natural habitat along the northern 
East Coast
Mead et al. (2011)
 Codium fragile fragile Invasive H Allocation based on presence in 
natural habitat along the West 
Coast but further work is required 
to confirm the range of this species
Mead et al. (2011)
Appendix 1: (cont.)
Appendix 2: Map showing locations referred to in Appendix 1
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